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Abstract 
The growing globalization of markets has made the need for innovation increasingly urgent and decisive in the business 
world. This environment has led to the emergence of project management in various business sectors, including 
manufacturing. This article aims to contribute to the knowledge on project management practices. The results presented 
here characterize project management practices in Portuguese metalworking companies, by analyzing data thirty 
companies from this sector. These results demonstrate that some practices are highly valued especially in the procurement 
management area. Others however, particularly in risk and integration management, are often overlooked. 
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of 
CENTERIS/HCIST. 
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1. Introduction 
To remain competitive in the new global market, companies are forced to abandon traditional bureaucratic 
management control processes and adopt more suitable techniques to the problems and opportunities of the 
modern business environment. This need for a new approach has led to the growth, in recent decades, of 
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project management as a formal discipline well established in various sectors. Similar to other functional 
strategies, project management is used to perform a series of business objectives, strategies and work tasks 
within a well-defined schedule and budget [1]. As stated by Martín [2], it does not apply different methods 
from those used in normal business activities; in fact, the functions in project management are the same as 
those in any corporate organization chart. The difference lies in the structure and philosophy of action, which 
should, in this case, allow them to adapt to the discontinuous nature of the activities that characterize projects. 
According to Turner and Müller [3], a project is a temporary organization, to which resources are allocated, in 
order to carry out an interim enterprise, unique and innovative, managing the inherent uncertainty and 
integration needs, in order to achieve the beneficial objectives of change. 
Considering the manufacturing industry, its process consists in creating a product by transforming raw 
materials, usually the production of a specific item of equipment built for a costumer, or initiated and funded 
within the organization for the design and development of a new product, aiming for the subsequent 
manufacture and sale in quantity. This process encompasses several functions that must be strategically 
planed, organized, programmed and completed. Functions such as facility layout, stock control, cost analysis, 
production planning and a series of others, fall within the processes of planning, organizing, scheduling and 
control cycles of project management [4], [5], [6].
Positioned between its suppliers (the steel industry) and its clients (a wide range of production sectors such 
as automotive and engineering), the Portuguese metalworking industry supplies finished products, as well as 
technologies, services and equipment for other industrial sectors, thus playing a central role in the industrial 
fabric and, consequently, in the economic growth. Consisting mainly of small or medium-sized companies, 
this sector has a great significance in the whole of the Portuguese manufacturing industry, both in terms of 
number of companies (representing 21,7% of the total) and personnel (21%), as in gross value added (22,2%) 
and output products (25,3%)[7].   
In Portugal, some studies shed light on the practice of project management, namely in the software 
development area [8] and the construction sector [9]. In order to contribute to the knowledge on the subject, 
this article presents some results of an investigation on the use of project management practices in the 
Portuguese metalworking sector, more specifically, the applied methods and frames of references , the most 
commonly used processes, the knowledge areas which receive greater attention from managers, the skills and 
responsibilities required for a competent manager, and the most important aspects  considered in the 
recognition of project success, as well as the most common obstacles in its realization. These results come 
from the processing of data collected from survey applied to thirty companies from the sector. 
2. Project Management 
The PMBOK Guide, published by the Project Management Institute [10], defines project management as 
the application of knowledge, skills, tools and techniques to project activities in order to meet project 
requirements. This application is made through the use and integration of processes that ensure the effective 
course of the project throughout its life cycle. 
There are a variety of definitions regarding the number of phases making up the life cycle of a project. 
However, regardless of size and complexity, all projects have phases of initiation, planning, execution and 
completion [10]. Although sometimes they may overlap, generally these life cycle phases are completed in 
sequence: the results of a phase provide the basis for the efforts done in the next one. These phases require 
constant supervision in order to effectively manage, at each stage, the conclusion of an important practical 
outcome [11], [12]. 
The processes of project management enclose the tools and techniques involved in applying the skills and 
competences described in the project knowledge areas [10]. The PMBOK Guide identifies nine knowledge 
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areas that relate to the essential skills that a project manager should develop. However, it does not identify 
their relative importance or any relationship between them [13]. 
According to Schwalbe [14] there are four core areas leading to specific project objectives, namely scope 
(the work needed to deliver a product, service or result with certain features and functions), time, cost and 
quality; four facilitating areas: human resources, communications, risk and procurement, which are the means 
by which the project objectives are achieved; and an area that affects and interacts with all the other 
knowledge areas: integration, involving the coordination of all knowledge areas throughout the project’s life 
cycle. As stated by Zwikael [15], different knowledge areas exert different levels of impact on the success of a 
project, and their influence differs according to the type of Organization. 
The success of a project is usually assessed in regard to its basic constrains of time, cost and quality. This 
approach is however relatively simplistic and does necessarily imply that a project is a success [16]. 
According to Baker, Murphy and Fisher [17], project success is a matter of perception of performance. From 
this perspective it is essential therefore, to first establish a consensus among the stakeholders on the 
evaluation criteria for the project’s success so that the project manager is able to adequately deal with its 
constraints [18]. 
Table 1. Criteria for the analysis of project success. 
Dimension of success Measures/Variables used 
Project efficiency Target in terms of time 
Target in terms of budget 
Impact on consumer Functional performance 
Compliance with technical specifications 
Fulfillment of customer needs 
Resolution of customer problems 
Use of the product by the customer 
Customer satisfaction 
Business success 
Preparation for the future 
Commercial success 
Increase or creation of market share 
Creation of new market 
Creation of new product line 
Development of new technology 
Source: Adapted from Shenhar, Dvir, Levy and Maltz (2001 
According to Schmidt [20] in a study made on the software industry, some of the major risk factors that 
compromise the success of a project are: lack of commitment from top management, changes to project scope 
and objectives or a poor understanding of them, lack of an effective project management methodology of 
project management skills and competences.  
The project manager is the person designated by the Organization to achieve the objectives of a project 
[10]. According to Nicholas and Steyn [21], his main responsibility is to complete the project within the 
schedule and budget targets, in accordance with the technical specifications and, if required, in compliance 
with the Organization’s financial objectives. Other specific responsibilities depend on the nature of the project 
and the project manager’s competences and responsibilities delegated by top management, however, they can 
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be understood as the responsibility to integrate, coordinate and direct all factors and phases of the project life 
cycle.  
The project manager is ultimately responsible for the full management of the project. It is therefore 
essential for Organizations to have competent and responsible managers who can effectively carry out the 
activities of their projects [22]. 
According to Edwun-Fotwe and McCaffer [23] the acquisition of knowledge to perform the management 
of a project in a given area requires the development of two types of competences, the specific ones and the 
general ones. 
The specific competences refer to the technical expertise required from the manager. This knowledge will 
vary depending on the nature and size of the project, its structure, the resources available and the environment 
in which it is performed [22]. The general competences refer to the organization and management skills, and 
communication and relationship aptitudes. According to Tonchia [24] these general competences are the most 
important, referring, however, that the manager must have the technical knowledge necessary to understand 
and perform various tasks on the project.  
Crawford [25] presents the following factors of competence as the most frequently mentioned in the 
literature on project management: leadership, planning, project team development, communication, technical 
performance, development of a better organizational structure, management of stakeholders in the 
Organization, strategic direction, monitoring and control, decision making and problem solving, and client 
management. 
In short, the competences that a good project manager should possess are numerous and varied, covering 
the entire spectrum of human personality. The most capable managers are those who have a balanced view of 
all elements relating to the project and a complete understanding and integration of all areas [21], [22]. 
Taking into account the literature review conducted on the topic of project management, the following 
section describes the research process used to characterize the practices of project management in the 
Portuguese metalworking companies. 
3. Investigation process 
The research process began with the delimitation of the Portuguese metalworking sector by identifying the 
economic activities that constitute it. This was followed by the establishment of a database of companies from 
the online repositories of the Portuguese Business Association (AEP) and the Association of Industrial 
Metallurgical, Metalworking and Related of Portugal (AIMMAP). This database holds contacts, gathered 
randomly, regarding 600 companies from the metalworking sector, including all subsectors and groups that 
constitute it, and represents a sample of approximately 3.5% of the total 17,306 domestic companies [7]. 
According to the literature review conducted on the topic of project management, a questionnaire used by 
Pilar [9] to study the project management practices in the construction sector was adapted and tested to the 
reality of the metalworking industry. 
The final version of the questionnaire (figure 1) is composed of two types of questions: checklist, in which 
the respondents select the desired option; and likert scale, where the respondents assign frequencies of 
occurrence to the answers. 
Finally, from June to November 2011, the questionnaire was sent to the companies that constitute the 
database.  The submission was made by e-mail, accompanied by an introductory text to the study, and 30 
valid responses were received, which equates to a response rate of 5% in the sample of 600 companies from 
the sector. The statistical analysis of the responses was performed using the software PASW® Statistics. 
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Fig. 1. Questionnaire. 
4. Analysis of the results 
The companies included in this study are located almost entirely in the north and center regions of the 
country, especially in the districts of Aveiro (30%) and Porto (30%). They have mostly between 10 and 49 
(50%) and between 50 and 249 (40%) employees, and conduct very frequently an annual turnover of more 
than one million euros (73%). The projects they carry out are mostly the construction of metal structures 
(51%) and manufacture of machinery and equipment (44%), usually contracted by direct award (66%) with 
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budgets ranging up to fifty thousand euros (63%), and the domestic market being the most frequent 
destination.  
Respondents to the questionnaire have, in 84% of cases, more than two years of experience in project 
management, a degree in Mechanical Engineering (40%) and no specialized management training. This 
database holds contacts, gathered randomly, regarding 600 companies from the metalworking sector, 
including all subsectors and groups that constitute it, and represents a sample of approximately 3.5% of the 
total 17,306 domestic companies [7].  
51% of the surveyed companies develop their own management methodology through the experience 
gained in the course of their business, and in 27% of the cases a formal frame of reference is used for this 
purpose. However, in almost 20% of the cases a formal methodology of project management is not applied. 
The IPMA (International Project Management Association) Competence Baseline is the only indicated frame 
of reference present with a percentage of 3%.  
Regarding the realization of the processes that make up the management areas identified by the PMBOK 
Guide, using the averages obtained on the likert scale it was possible to make the ranking shown in the 
following figure. It can be observed that the management of procurement has the largest proportion among the 
processes performed with 73%. This result is certainly due to the weight that the supply of raw material has in 
total costs. Next is scope with 64% and the management of the three areas which represent the project’s basic 
constraints: quality cost and time, with very similar percentages. Integration and risk management are the 
areas most ignored, with realization of processes percentages of 50% or less. 
Fig. 2. Ranking of the areas of project management.
According to the surveyed managers, the most important competences required of a project manager are 
“Leadership” and “Planning”, followed by “Communication” and “Decision and problem solving”. The 
competences ranked as less important are “Strategic direction” and “Management of stakeholders in the 
Organization”. “Technical performance” is the seventh most valued competence, which shows that managers 
value more general than specific competences, in agreement with Tonchia [24]. 
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Fig. 3. Ranking of the project manager’s competences. 
As to the most relevant activities effectively carried out by the managers, planning (activities, resources, 
communications, etc.) is the highest rated one, followed by the motivation of the project team. The 
implementation of preventive and corrective measures for deviations in the project and the control of risks 
occupy the last places.  
As to the degree of success managers get in their projects in terms of time, cost and compliance with 
technical specifications, figure 4 shows that technical requirements are met in 80% of projects. Compliance 
with budget targets is met in 65% of the cases, and schedule is the parameter performed with less success, 
achieved in only 58% of the projects. 
Fig. 4. Ranking of project success in terms of compliance with technical specifications, schedule and cost. 
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As to the most relevant aspects to identify the success of a project, managers pointed out the degree of 
customer satisfaction as being the most important, followed by the goals in terms of technical specifications 
and schedule. At the opposite end is the satisfaction of the project team. 
Changes in scope and in the final solution that were not initially foreseen are the most common obstacle to 
project success, occurring in 48% of the cases (Figure 5). The difficulties in recruiting skilled labour are also 
significant, occurring in 37% of projects. The lack of commitment from top management is the less common 
obstacle, occurring in only 21% of projects, in disagreement with what happens in the software sector.
Fig. 5. Ranking of the obstacles to project success. 
5. Conclusions 
The main objective of this research was the characterization of the practices of project management in the 
Portuguese metalworking sector. In 81% of the cases a formal methodology is carried out, based on the 
experience gained in the course of business, in detriment of the existing frames of reference on the subject. 
Management of procurement receives most attention from managers, holding its process a 73% percentage 
of implementation. Of the knowledge areas identified by Schwalbe [14] as nuclear, and that lead to specific 
objectives of the project, results show that the frequency of their processes is very similar (around 60%). The 
areas that receive less attention from managers are integration and risk, which possibly explains why success 
rates are not higher, especially in terms of cost and schedule goals, which were found harder to achieve.  
The competences most valued by managers are of the general type, namely leadership and planning. 
Planning (of activities, human resources, costs, communications, etc...) was identified as the most important 
activity performed by the project manager. Despite the fact that human resources management processes are 
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not among the most implemented, motivation of the project team is the second most important activity 
performed by the project manager, and communication with the project team considered as important as 
communication with the project client or as control of project quality. The success of a project is identified 
primarily by the degree of customer satisfaction and most often obtained in compliance with the project’s 
technical specifications. It should be noted that the most frequent obstacle for success achievement are the 
changes in project scope and in the final solution that were not initially foreseen, highlighting the importance, 
as stated by Wateridge [18], of establishing an a priori consensus among the stakeholders on the evaluation 
criteria for project success. 
The results show that the processes comprising the knowledge areas of risk and integration are often 
ignored by managers, showing some similarities with other studies conducted on the topic of project 
management, particularly with the study of Pilar [9]. In future works, the topic of the practice of project 
management could be expanded to other areas of economic activities, in order to compare results. In the 
metalworking sector it would be interesting to study the causes of the relative negligence of the knowledge 
areas of integration and risk, and the impact these would have in the success of projects if they would be paid 
more attention to. 
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